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Summary Primary and secondary alcohols have been 
deoxygenated in high yield by the reduction of derived 
thiocarbamates in t-butylamine with potassium solubil- 
ised by 18-crown-6. 

RECENTLY we reported the selective deoxygenation of 
hindered alcohols by the lithium and ethylamine reduction 
of the derived carboxylic esters.' For example 3p,6/3- 
diacetoxy-5a-cholestane (la) gave 5a-cholestan-3p-01 (1 b) 
(60%) and 5a-cholestane-3/3,6/3-diol (lc) (29%). Since car- 
boxylic esters are readily available from alcohols the deoxy- 
genation provides a useful synthetic method. Herein we 
report that non-hindered secondary and primary alcohols 
can be readily converted into alkanes by the reduction of 
their dialkylaminothiocarbonyl derivatives with potassium 
and 18-crown-6. This complements the selective ester 
reduction. 

TABLE. Potassium 18-crown-6 reduction of dithiocarbonates 
and thiocarbamatesa 

Product(s) (% yield) 

a All reductions were carried out in t-butylamine (entries 1-3, 
5-9) or 1,2-dimethoxyethane (entry 4) a t  room temperature 
except entry 7 (- 30 "C). New compounds were characterised 
by spectral data and microanalyses. All yields refer to pure 
isolated materials. 

Reductions of the dithiocarbonate (Id) and thiocarba- 
mates (le, f, i-k and 2a) by potassium in t-butylamine 
solubilised by 18-crown-6 are in the Table. Typically the 
thiocarbonyl derivative ( 1 mmol) in tetrahydrofuran (THF) 
was added dropwise at  room temperature to potassium 
(12 mg atom) and 18-crown-6 (3 mmol) in t-butylamine or 
1,2-dimethoxyethane (20 ml). The reduction was complete 
when the blue colour of the solution was restored. Clearly 
both primary and secondary alcohols can be thus con- 
veniently deoxygenated. The thiocarbamates are readily 

(1) 
a; R1=R2=Ac0 g; R'=H, R 2 = H 0  
b; R1=HO, R2=H h; RZ=R2=H - 
C ;  R1=R2=H0 i ;  R'=CH,-[CH,],-N*CS.O, 
d ; R1 = R2 = MeS.CS.0 R2=H 
e ; R1 = R2 = EtNHeCS-0 j ;  R'=Et,N*CS*O, R2=H 
77 

f ;  R1= R2 = CH,-[CH,],-N k; R1=Me,NCH2CH2N(Me) 
.cs.o CS.0, R2 = H 

available from the alcohol v ia  the methylthiothiocarbonyl 
derivative and dialkylamine. 

The deoxygenation herein described is more convenient 
than many existing methods. Carbohydrate thiocarba- 
mates have been converted into alkanes via photolytic 
homolysis .3 p4 

( 2 )  

b ;  R=HO 
C :  R = H  

a ; R = EhN.CS.0 

We consider that the mechanism of 
thiocarbonyl derivatives is comparable 

reduction of these 
to that presented 

in the preceding communication for ordinary  ester^.^ That 
is, that a transfer of an electron to give a radical anion is 
followed by the collapse of the latter to thiocarboxylate 
anion (specially stabilised) and carbon radical. It was 
consideration of this mechanism that led us to the method 
presented above. 
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